Abstract Objective: The aim of the present study was to evaluate lifestyle and health determinants of cardiovascular disease (CVD) risk among Greek elderly residents living in Eastern Aegean islands, in both Greece and Turkey. Methods: Under the context of the MEDIS study, 724 older adults (aged 65 to 100 years) from 8 Eastern Aegean Sea Greek islands (n Z 100 living in Samothrace, 142 in Lesvos, 150 in Limnos, 76 in Ikaria, 52 in Kassos, 149 in Rhodes and Karpathos) and from Turkey (n Z 55 older adults of Greek origin living on Gökçeada Island) were voluntarily recruited. Overall cardiometabolic risk was measured as the sum (range 0-4) of four common CVD risk factors (hypertension, diabetes, dyslipidemia and obesity). Results: Greek islanders had higher CVD scores compared to Greeks of Gökçeada (1.9AE1.1 vs 1.4AE1.0 risk factors / participant, p<0.001). Further analysis revealed that the diet of Greek islanders was similar to the traditional Mediterranean diet; however, these individuals demonstrated 2-times higher odds (95% CI, 1.04e3.87) for having hypertension, 1.53-times higher odds (95% CI, 0.66e3.54) for having diabetes, 3.29-times higher odds (95% CI, 1.58e6.81) for having hypercholesterolemia; whereas they had 0.78-times lower odds (95% CI, 0.40e1.52) for being obese, compared to elderly Greek adults living on Gökçeada. Conclusions: Overall, CVD risk seems to be low among Eastern Aegean Islanders; certain differences in CVD risk factors exist between Greek islanders and their counterparts living in Gök-çeada, and those differences may be attributed to various environmental, cultural and lifestyle factors.
Introduction
The percentage of the population who are old increases rapidly, and by 2050 their number is expected to exceed 2 billion worldwide. Since the financial crisis, European countries have necessarily reduced state expenditures for healthcare, and the results of that action are becoming more and more evident. Additionally, psychological problems have increased tremendously, resulting in an increased incidence of severe depression, other mental illnesses, and higher rates of suicide.
1e3 Superimposed on this sociopolitical climate is the inevitable physiological changes of aging, including alterations on the cardiovascular system. 4 Moreover, people from some regions tend to live longer than others; some regions are characterized as "Blue Zones" because of their specific land morphology and the longevity of their residents. 5, 6 While the exact determinants of longevity remain unclear, successful aging constitutes an important aspect. On Ikaria island, a Greek island in the Eastern Aegean Sea, inhabitants live exceptionally longer than the majority of the Greek mainland population. 6, 7 It is reported that this fact is due to the residents' general lifestyle, which includes regular daily exercise, a healthy plant-based diet, low rates of smoking, opportunities to socialize, and strong family bonds and values. 5, 6, 8, 9 It could be assumed that all the islands around Ikaria, i.e., the Greek and Turkish islands of the Eastern Aegean Sea, have common lifestyle features that give residents the opportunity to live longer, more healthy lives.
Mediterranean countries, including the islands of the Aegean Sea, are known as "a crossroads of civilizations" due to their geographical location. The interactions among people of various ethnic and cultural backgrounds over the centuries have gradually shaped the present culture and lifestyle of the Mediterranean people. Furthermore, the present food culture of the Mediterranean is the result of the combination of the two different civilizations-the Christian civilization from the South and the Islamic one from the East. 1 Nutrition and dietary choices vary between countries and also among people within the same country. This diversity is linked to the culture, nationality, religion, socio-financial conditions, and climate of each Mediterranean country. 10 Given the aging of the population, it is crucial to study and understand how older adults could live longer, healthier lives and enjoy a higher quality of life. The aim of the present study was to evaluate lifestyle and health determinants of CVD risk of Greek older adults living in Eastern Aegean islands, in Greece and Turkey.
Methodology
The Mediterranean Islands study (MEDIS) is an ongoing, large-scale, multinational project in the Mediterranean region, and aims to explore the association of lifestyle habits, psychosocial characteristics, and environmental conditions on cardiometabolic factors among older (>65 years), permanent residents of the Mediterranean region.
The MEDIS Study's sample
The MEDIS is a population-based, multi-national observational study. During 2005-2015, a multi-stage (i.e., stratified by Mediterranean country), convenience sampling was applied to voluntarily enroll 2749 older residents of 22 Mediterranean islands: Republic of Cyprus, Malta Republic, Sardinia and Sicily in Italy, Mallorca and Menorca in Spain and 16 Greek islands (Mitilini, Samothraki, Cephalonia, Crete, Corfu, Limnos, Ikaria, Syros, Naxos, Zakynthos and Salamina, Kassos, Rhodes and Karpathos, and Tinos) and the rural region of east Mani (a Greek peninsula), as well as Gökçeada Island in Turkey.
For the present study, information from 315 men, aged 75AE7.5 years and 409 women, aged 73AE7 years from Mitilini (nZ142), Samothraki (nZ100), Ikaria (nZ76), Limnos (nZ150), Kassos (nZ52), Rhodes and Karpathos (nZ149), as well nZ55 older adults with Greek origin living in Gök-çeada island were analyzed. The analysis was stratified into two main groups, i.e., people from the Greek Aegean islands and those from Gökçeada Island, to compare their habits and health condition. Mitilini, Samothraki, Ikaria and Limnos are located in the North-Eastern Aegean Sea, whereas Kassos, and Rhodes and Karpathos are located in the South-Eastern Aegean Sea; however, all of these islands are located very close to the Asia Minor coast, and comprise the Eastern Aegean Sea islands. Gökçeada island is an area of 279 km 2 located in the Aegean Sea, stretching North to South along the Near East coastline; according to the 2014 census, it has a total population of 8,644 people, including 300 Greeks who differ culturally from the primarily Turkish population. The main occupations of the residents are livestock, apiculture, cultivation of cereals and olive trees, fishing, and tourism (https://en.wikipedia.org/wiki/ Imbros). According to the design of the study, individuals who resided in assisted-living centers, had a clinical history of cardiovascular disease (CVD) or cancer, or had left the island for a considerable period of time during their life (i.e., >5 years), were not included in the study; these exclusion criteria were applied because the study aimed at assessing lifestyle patterns that were not subject to modifications due to existing chronic health care conditions or by environmental factors, other than living milieu.
A group of health scientists (physicians, dietitians, public health nutritionists and nurses) with experience in field investigation collected all of the required information using a quantitative questionnaire and standard procedures.
Bioethics
The study followed the ethical considerations provided by the World Medical Association (52 nd WMA General Assembly, Edinburgh, Scotland, October 2000). The Institutional Ethics Board of Harokopio University approved the study design (16/19-12-2006) . Participants were informed of the aims and procedures of the study and gave their consent prior to being interviewed.
Evaluation of clinical characteristics
All of the measurements taken in the different study centers were standardized. Weight and height were measured using standard procedures to attain body mass index (BMI) scores (kg/m 2 ); obesity was defined as BMI >29.9 Kg/m 2 . Diabetes mellitus (type 2) was determined by fasting plasma glucose tests and was analyzed in accordance with the American Diabetes Association diagnostic criteria [glycated hemoglobin A1C ! 6.5 or fasting blood glucose levels greater than 126 mg/dl, or 2-h plasma glucose > 200 mg/dl during an oral glucose tolerance test-(OGTT), or a random plasma glucose > 200 mg/dl or by history of previously established diagnosis of diabetes]. Participants who had blood pressure levels >140/90 mmHg or used antihypertensive medications were classified as hypertensive. Fasting blood lipids levels (HDL-cholesterol, LDL-cholesterol and triglycerides) were also recorded and hypercholesterolemia was defined as total serum cholesterol levels >200 mg/dL or the use of lipid-lowering agents according to the NCEP ATPIII guidelines. 11 The coefficient of variation for the blood measurements was less than 5%.
Evaluation of lifestyle and socio-demographic characteristics
Dietary habits were assessed through a semi-quantitative, validated and reproducible food-frequency questionnaire. 12 To evaluate the level of adherence to the Mediterranean diet, the MedDietScore (range 0-55) was used. 13 Higher values for this diet score indicate greater adherence to the Mediterranean diet. Basic socio-demographic characteristics such as age, sex, employment status, adequate annual income (defined as >9.000V per person), as well as lifestyle characteristics, such as smoking habits and physical activity status, were also recorded. Current smokers were defined as smokers at the time of the interview, while physical activity was evaluated in MET-minutes per week, using the shortened, translated and validated into Greek, version of the self-reported International Physical Activity Questionnaire (IPAQ).
14 Individuals who reported at least 3 MET-minutes were classified as physically active. Symptoms of depression during the previous month were assessed using the validated Greek version (also translated into all the cohort's languages) of the shortened, self-report Geriatric Depression Scale (GDS) (range 0-20). 15 Further details about the MEDIS study protocol have been extensively published elsewhere.
16,17
Statistical analysis
Continuous variables are presented as the mean AE SD or otherwise stated, and categorical variables as frequencies.
Comparisons of continuous variables between groups were performed using the independent samples t-test or the Mann-Whitney U test, depending on the distribution of the data; associations between categorical variables were tested using the Pearson's chi-square test. Binary logistic regression was used to evaluate the association between participants' characteristics (i.e., age, sex, physical activity, adherence to the Mediterranean diet, smoking habits, depression) and presence of cardiometabolic factors (hypertension, diabetes mellitus, hypercholesterolemia, obesity). The results are expressed as odds ratios and the 95% confidence intervals. Ordinal logistic regression was also used to evaluate the association between the participants' lifestyle characteristics (i.e., physical activity status, smoking habits, adherence to Mediterranean diet and depressive symptomatology) and overall CVD risk score measured as the sum of risk factors: history of hypertension, diabetes, hypercholesterolemia and obesity (range 0-4). SPSS software (version 20) was used for all calculations (SPSS Inc., Chicago, IL, USA).
Results
In Table 1 basic socio-demographic, lifestyle and clinical characteristics of the participants are presented. Residents of the Greek islands were less likely to be retired, as approximately 38% of them reported to be still working, and had lower income levels. In addition, fewer people from Gökçeada were living alone. Furthermore, smoking was less frequent among Greek inhabitants in Gökçeada compared to their counterparts living in Greek islands. The level of adherence to the Mediterranean diet was 34AE4 for those from the Greek islands, whereas for those living in Gök-çeada, the level of adherence was 33AE2 (pZ0.003). The burden of the common CVD risk factors (i.e., hypertension, diabetes, hypercholesterolemia and obesity) tends to be higher among residents of the Greek Aegean islands. Moreover, islanders of the Greek Aegean Sea had higher depression scores, when compared to their Greek counterparts on Gökçeada Island.
Area of residence and dietary habits
In Table 2 the MedDietScore index and a breakdown of its components is presented. Consumption of olive oil and fruits was very high; likewise, vegetables, cereals, legumes and potatoes were frequently consumed by Eastern Aegean Sea islanders. On the other hand, fish, full fat dairy products, poultry and meat were less consumed by Greeks of this area. Both groups of older islanders reported similar consumption of meat and processed meat (pZ0.77); however, Greeks of Gökçeada had higher consumption of cereals (p<0.001), fruit (p<0.001), vegetables (p<0.001), fish (p<0.001), poultry (pZ0.009) and olive oil (pZ0.002), compared to those of the Greek East Aegean islands. In contrast, Greeks from East Aegean islands reported higher consumption of potatoes (p<0.001), full fat dairy products (p<0.001) and alcohol (pZ0.001), than those of Gökçeada. Overall, Greeks of the Greek Eastern Aegean islands had higher level of adherence to the Mediterranean diet compared to their counterparts of the Gökçeada island (34AE4 vs 33AE2, pZ0.003).
Assessing of cardiometabolic risk
The CVD risk score of the overall sample was 1.8AE1.1; Greek islanders had higher score compared to their counterparts of Gökçeada island (1.9AE1.1 vs 1.4AE1.0 risk factors / participant, p<0.001). In Table 3 are presented the results from logistic regression models that evaluated the association between lifestyle and psychological determinants (i.e., physical activity, smoking habits, MedDietScore and depressive symptomatology) and the prevalence of certain CVD risk factors. Regarding the overall sample, one unit increase in depression scale is associated with 3% higher odds for obesity. This finding is constant between the two areas, as shown by the results of the stratified analysis by region (Table 3) .
Adjusting for age, sex, physical activity, smoking habits, MedDietScore and Geriatric Depression Scale (GDS), those 
Discussion
The present study revealed that overall CVD risk seems to be low among Eastern Aegean Islanders, i.e., on average less than 2 of the common risk factors per participant; however, certain differences may exist between Greek islanders and their counterparts living in Gökçeada, which may be attributed to various environmental, cultural and lifestyle factors. Many people in this area exercise regularly as part of their daily routine, and few older adults smoke. Additionally, they have low rates of depression symptoms, as expressed by the geriatric depression scale, which may indicate better mental health and happiness. Moreover, they were devoted to a healthy diet similar to the Mediterranean diet; their nutrition was based primarily on fruits, vegetables, olive oil, cereals, and legumes, with less emphasis on the consumption of meat Results are presented as Odds Ratios and their corresponding 95% CI; Not estimated due to lack of sufficient data. GDS: Geriatric Depression Scale.
products. They also consumed small quantities of alcohol daily. Furthermore, Eastern Aegean islanders enjoyed satisfactory health with few cardiometabolic risk factors (fewer than 2 per participant). This is a very interesting finding, as cardiovascular disease is the leading cause of death around the world. 18 Compared with the older inhabitants of the Greek Eastern Aegean islands, the older Greeks of Gökçeada seem to have had a better lifestyle profile, as expressed by financial status, smoking habits, physical activity, depression, and most importantly by the percentage of people suffering from obesity, diabetes mellitus, dyslipidemia and hypertension. On the other hand, older residents of the Greek Eastern Aegean islands seem to have had better dietary habits, as expressed by the MedDietScore. This was predominantly due to their lifestyle differences. The percentage of the population who were retired was higher in Gökçeada, which allowed them to give priority to achieving a more healthy lifestyle without the stress adding by working or by the financial crisis that is currently impacting their peers in the Greek Eastern Aegean islands. A number of Eastern Aegean Sea islanders' characteristics, such as low rates of smoking, daily physical activity, and healthy eating habits, are among those that contribute to longevity. 19, 20 Daily physical activity is an important contributor to longevity and healthy aging as it helps protect the cardiovascular, the respirational and the musculoskeletal systems. 21 Moreover, the overall sample of Eastern Aegean islanders scored an average of 34 on the MedDietScore, while the scores of the two groups (Gökçeada islanders vs residents of Greek islands) were very similar and ranged from 33 to 34; this demonstrated that both groups had moderate to good adherence to the Mediterranean diet. It has been proved that better adherence to the Mediterranean diet is associated with longevity. Researchers support that the factors that influence longevity and healthy aging are not clear, and as a consequence, the definition of longevity is complex. 25 However, it is said that lifespan may be determined by environmental and genetic factors, as well as attitudes. 26 The best example is Ikaria, an island of the Eastern Aegean Sea, that is generally recognized for its high percentage of centenarians. 27 The land morphology and climate of this island are similar to that of the surrounding islands. Furthermore, Greek older residents of this region share the same Greek culture, though those living in Gökçeada may have altered some customs. It is common for people who were born and raised in a different country, or even under different conditions, to maintain the customs of earlier years, perhaps with some necessary adjustments. 28 Studies investigating the low all-cause mortality despite the high cardiovascular disease risk of older Greek-born Australians have reported that their Greek roots are apparent even though they live in a different country from that of their parents. They have a diet very similar the Mediterranean diet in other words adherence to the Mediterranean diet serves as a protective factor against genetically pre-determined risk and saves their lives. Greek-born Australians had low risk of death regardless of whether they were obese or had cardiovascular disease risk factors. 29 Additionally, adherence to a diet similar to the Mediterranean diet could have longevity benefits not only Greek-born Australians but also those with Anglo-Celtic origins. 30 Moreover, a similar phenomenon occurs among those of Japanese origin born in either Brazil or Japan. Brazilian-born Japanese individuals have altered their dietary habits, as well as their traditional customs, due to the lack of certain goods or the availability of others. Therefore, the prevalence of some dietary-related diseases varies by country of origin and residence. 31 Interactions between western and south-eastern European civilizations could alter various nutritional or lifestyle habits, causing individuals to adopt a more westernized diet over a Mediterranean one, or to fail to achieve smoking cessation; this could cause higher than expected rates of cardiovascular diseases in some regions. 32 For example, some differences in tea consumption have been observed between the older residents of the Greek islands of the Eastern Aegean Sea and those of Gökçeada. This fact is mostly owing to the strong tradition of tea and coffee consumption in Turkey. The results of MEDIS study regarding long-term tea consumption and the prevalence of diabetes mellitus in the aged islanders of the Mediterranean Sea, showed that moderate tea consumption (either black or green) in quantities of 1 e 2 cups per day was associated with 70% lower likelihood of having diabetes mellitus among the older adults, regardless of age, sex, smoking, physical activity, dietary habits and other clinical characteristics. Furthermore, the same study showed that long-term tea consumption (over 30 years) is related to reduced prevalence of diabetes among older people on the Mediterranean islands. 33, 34 Moreover, a meta-analysis of 18 prospective studies revealed that green tea consumption (one more cup per day) d is related to a 5% lower mortality risk due to cardiovascular disease. Thus, green and black tea has an inversely proportional relation to cardiovascular diseases and cancers. 35 It is well known that smoking is responsible for increased incidence of many diseases. The low prevalence of smoking among Greek islanders is encouraging for their health and quality of life. In Greece, it is estimated that 45% of Greeks are smokers and as a consequence, the percentage of people who are exposed to second-hand smoke is probably larger. 36 The proper function of body and mind, and the ability to enhance this functions through the prevention of disease between the ages of 65 and 80 have crucial significance for the quality of life and the ability to remain independent after age 80. 37 Results of the MEDIS study (2009) showed that the prevalence of diabetes mellitus in some Mediterranean islands, including islands of the Eastern Aegean Sea, is increasing. 17 Hypertension is the most frequently appearing risk factor among the older adults, not only in the present study but also in the general population. The prevalence of hypertension is the same in Eastern European countries as it is in Western European countries and in the United States of America. 38 In addition, it is regarded as one of the most important risk factors for cardiovascular and renal diseases. Finally, a study investigating the interactions between diet, lifestyle, genetics, and the cardiovascular and metabolic characteristics in the Turkish population demonstrated, significant correlations between nutritional habits, genetics, and some cardiometabolic diseases. 39 
Limitations
Among the limitations of the study, the fact that this is a cross-sectional survey limits the possibility for causal relationships. In addition, the sample of Gökçeada was small and consisted only of individuals of Greek origin. Additionally, this study utilized self-reported questionnaires, which are often biased.
Conclusions
Overall CVD risk seems to be low among Eastern Aegean Islanders; certain differences exist between Greek islanders and their counterparts living in Gökçeada, that may be attributed to various environmental, cultural and lifestyle factors. Lifestyle habits, such as nutritional habits, physical engagement, and smoking cessation, seem to play and important role in the health of the older adults. Public health should focus on initiatives to help this group to enhance their longevity and quality of life through disease prevention and the promotion of healthier lifestyles that include physical activity and healthy diets.
